In this study, drying kinetics of autochthonous variety Požegača plum was examined in a laboratory dryer at three temperatures. The whole plum fruits, together with the kernels were subjected to the drying process. The effect of drying has been examined at temperatures of 55, 60 and 75 °C, with a constant air velocity of 1.1 m s -1 . The corresponding experimental results were tested using six nonlinear regression models. Coefficient of determination (R 2 ), standard regression error (SS E ), model correlation coeficient (V y ), as well as the maximum absolute error (ΔY) showed that the logaritmic model was in good agreement with the experimental data obtained. During drying of plums, the effective diffusivity was found to be between 5.6×10
There are numerous studies on the effects of physical properties on fruit drying, namely for apricots [4] , strawberries [5] , bananas [6] , apples [7] , carrots [8] and tomatoes [9] . For successful prune production, it is necessary to know the technical and physico-chemical properties of the plum fruit, for it to be subjected to the drying process [10] .
Drying is one of the most widely used processing methods in the food industry. It is a well known fact that in prune production, 25% of the total cost is the expenditure for drying [11] . Properly conducted drying of fresh plum fruit gives a product of exceptional nutritional value and long shelf life, if properly packed [12] .
Similar investigations are concerned with the problems of drying various fruit species [13] . There are also data on investigations of the models for drying other variety of plums from different geographical areas [14] [15] . In many studies related to the drying of different kinds of plums, there was an effect of plum pretreatment methods to the effective moisture diffusivity [16] [17] . In the mentioned references, results of investigations for various drying systems and different plum varieties from diferent geographical localities are presented. However, it should be pointed out that there are no published results on the drying of the Požegača variety plums, grown in the South-West Balkan region. For prune production, the beforehand preparation of fresh plum fruit is also very important and various treatments are applied [15] [16] . For this variety of plums, there are no data on drying kinetics and the diffusion coefficient values, and therefore it was the main goal of this paper.
MATERIALS AND METHODS

Materials
Representative samples in the presented investigations were the whole, ripe plum fruits of the variety Prunus domestica L. Požegača. The fruits were picked by hand in September 2009 in the Western Serbia region (23 km southeastern from Bajina Bašta). The sample plum fruit, with stones, of uniform dimensions were selected. The preparation consisted of washing with water at 20 °C. The washed samples were evenly arranged on a drying tray at the density of 16.5 kg m -2 and provisionaly dried at room temprature.
Drying procedure
The drying was conducted in a chamber of dimensions 0.35×0.35×1.00 m, with an installed frame carrier, supplied with two wattles drying tray inclined for 7° towards the hot air flow (Figure 1 ). The frame carrier was connected with a balance which automatically registered the changes in the mass of the fruit material during the drying process. The electrical air heaters of overall power 16 kW were operated by a sensor for air temperature regulation. Air supply was provided by a fan of 2.2 kW, with an air flow rate of 480 m 3 h -1 and air velocity of 1.1 m s -1 in the drier room. For monitoring the temperature of the air, Fe-Co thermocouple sensors were used. Drying experiments were performed by maintaining fixed starting parameters for the air (temperature, relative humidity) as a continuous drying process at the three inlet temperatures: I -75, II -60 and III -55 °C. Ambient air temperature was measured by a mercury thermometer with a range of 0 to 100 °C, and the precision of ±0.1 °C. The selected temperatures belong to the moderate regimes of drying, in order to preserve the basic characteristics of the finished product. The temperature measurements at the predermined points were achieved by an HP 35731B computer and an aquisition unit HP 3421A. Variation of the moisture in the dried material was continually monitored by the change of the corresponding mass using a digital balance (Sartorius GE 812, Germany, with Stratoconnect software). The drying study showed that the times taken for drying of plums from the initial moisture contents of 81% (w.b.) to final moisture content of around 16% (w.b.). The moisture ratios of samples reduced exponentially with drying time, which is typical for ones for food stuffs. Experiments were performed in five repetitions and mean values were calculated as representative.
Determination of the physical characteristics, micro-and macroelements Physical characteristics, namely the size (lenght, width, width at the seam), mass, density and the shape index [18] were determined for the fresh plum fruit samples. Fruit shape index was determined by a mean width and length of randomly selected fresh and dried fruits, in batches of 30 samples, calculated by the following equation [19] [20] :
where: R a is shape index, L is the average length of the fruit (mm), and W the average width of the fruit (mm).
For the determination of micro-and macro elements, samples were washed, dried and chopped up into small pieces. Preparatory chemical analysis was perfomed by the method of "dry burning" at 500-550 °C, after which the samples were transfered to an acidic solution (HCl) and filtered. Two times 5 ml of a 6 mol L −1 HCl were added and subsequently evaporated, the residue was washed with another 5 ml of a 0.5 mol L −1 HCl and quantitavely transferred to a 50 ml measuring flask. The results were calculated on the basis of dry matter [21] .
Data and the statistical analysis
The obtained experimental data were processed using appropriate mathematical and statistical methods. The evaluation of the regression parameters was performed by the software Statistica 7.1 for Windows [22] .
RESULTS AND DISCUSSION
Physical characteristics of the fresh plum fruit
For the purpose of the present investigation, healthy looking plum fruit of uniform size and ripeness were selected. The results of the corresponding physical characteristics are given in Table 1 . The fresh plume fruit of the Požegača variety are non-uniform egg shaped dark blue colored specimens, covered by a greyish wax layer. Average lenght of the fresh fruit is 30.64 mm and the width 29.15 mm. The dried prune product has an average lenght of 37.52 mm and width 22.85 mm. On the basis of the shape index it could be concluded that drying diminished the sphericity of the product. On the other hand, the density was increased by 10.02%.
Mathematical modeling of drying kinetics
Variations of the moisture content in the plums subjected to the drying processes at three selected temperatures are presented in Figure 2 . Analysis of the drying curves shows that there is no constant rate period, but that the period of gradual reducing of rate was present, the same as in previous studies in drying of grapes [23] [24] . Comparison of the three drying curves in the figure showed that the results were as ex- pected, but that the dominant factor affecting the kinetics of drying was the inlet air temperature. For the postulation of a matematical model for describing the drying process of the Požegača variety of plums, the obtained experimental data were tested by the use of six nonlinear models shown in Table 2 . These models are applied to the variation in the ratio of the moisture content in the course of drying to the starting moisture as a function of time (t). In Eq. (2) the variation of the moisture ratio, MR, is given by the expression: These parameters were calculated according to the following expressions: 
where MR expi is experimentally determined moisture at time i, MR prei is moisture value calculated from the model, and N is the number of observations [25] . Statistical indicators for the investigated models, calculated in the above manner, together with those from the study of the drying experiments are presented in Table 3 . All the examined models satisfactorily describe the variation of the moisture index (moisture ratio) MR and the differences in the proposed statistical indicators are rather small, as it can be seen in Table 3 .
However, the logaritmic model is outstanding, as it better describes the experimental drying procedures. Exceptionaly good agreement of the Logarithmic model curves with experimental results for the drying the Požegača variety of plums at the three applied temperaratures are presented in Figure 2 .
It can be seen from the figure that the drying process occurs only in the falling rate period. Fick's second law of diffusion, symbolized as a mass-diffusion equation for drying of agricultural products drying in a falling rate period, is shown in the following equation:
The analytical solutions of Fick's second law (Eq. (6)) for spherical geometry is described by Eq. (8): e e f f 2 2 2 2 2 0 e 1 
The effective moisture diffusivity was calculated from a slope of a straight line by plotting data in terms of ln MR versus drying time, which gives a straight line with a slope S, in which:
The effective diffusivity, D eff , was calculated for the different drying conditions. During the drying of plums, the effective diffusivity was found to be between 5.6×10 -9 for 55 °C and 8.9×10 -9 m 2 s −1 for 75 °C, and it is clear that, increasing the drying air temperature resulted in increasing effective diffusivities [13, 28] . These values are higher than the reported diffusivities for plums [5] , but within the general range of 10 
Macro-and micro-elements contents of dried prunes
The content of the macro-and micro-elements in the final product of the drying process, prunes, depends primarily on the sort of the starting plum material, but also on other factors, like physical and chemical properties of the soil, climate, and also metabolic and physiological conditions of the plant [21] . The content of the macro-and micro elements in the dried product originating from the Prunus domestica L. variety Požegača is presented in Table 4 .
Content of macro-and micro-elements in the prune skin and flesh is considerably different, their relative contribution is larger in the skin than in the flesh, except for K. The differences between the skin and the flesh are mostly in the contribution of N, Fe, Cu and B and less in the contribution of S and Mn. Mg is the least and K is the most abundant macroelement in the analysed samples. The content of Fe (36 mg kg ). There is also a considerably larger content of Fe in the flesh of prune samples than of the other microelements. Similar results on the content of macro-and micro-elements has been reported in previous studies relating to the prunes obtained from other plum species [18] . Table 3 . Statistical data of the tested models for the three drying procedures Predmet ispitivanja ove studije je kinetika sušenja šljive autohtone sorte Požegača u laboratorijskoj sušari na tri temperaturna režima. Tretirani su celi plodovi šljiva, zajedno sa košticom. Ispitivan je efekat sušenja pri različitim temperaturama 55; 60 i 75 °C, praće-njem promene vlažnosti materijala u funkciji vremena sušenja pri stalnoj brzini vazduha od 1,1 m s -1 . Eksperimentalni rezultati ovih ispitivanja sušenja testirani su na šest nelinearnih regresionih modela. Koeficijent determinacije (R 2 ), standardna greška regresije (SS E ), koeficijent varijacije modela (V y ), kao i maksimalna apsolutna greška ocenjenog modela (ΔY), su pokazali da je Logarithmic model najbolje prilagođen eksperimentalnim podacima. Tokom sušenja plodova šljiva, utvrđen je koeficient difuzije čija se vrednost kretala između 5,6×10 Ključne reči: konvektivno sušenje; sadržaj vlage; fizičke karakteristike; šljiva Požegača.
